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(54) ELECTRODE MATERIAL AND APPLICATION OF ELECTRODE MATERIAL TO FUEL 
CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an electrode 
material having a carbonaceous porous layer on a 
surface of a conductive porous base, a method of 
manufacturing the same, an electrode for a fuel cell 
holding a catalyst on the porous layer, a method of 
manufacturing the same, and a fuel cell using the 
electrode for the fuel cell. 

SOLUTION: This electrode material comprises the 
conductive porous base 21 and the porous carbon 
layer (catalyst layer when the catalyst is held 
thereon) formed on a surface of the conductive 
porous base 21, and the porous carbon layer 22 
satisfies one of the conditions that (1) the porous 
carbon layer is substantially carbonaceous, and has 
an average pore diameter of 0.05-0.2 jl m and a 
porosity of 25-50%, and (2) the porous carbon layer is 
substantially composed of carbon prepared by baking 
a mixture of carbon particles (carbon black and the 
like) of average particle size of 0.2-2 (1 m and a resin 

(thermosetting resin and the like), and carbonizing the carbon particles and the resin. 
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£tc£oTft^©&J#3ftfc#-#>fe-^&?#5 0 C© 
*tf. C©*-?K>lft^-i«rtSfb14SI§i©S^!gj*j» 40 

^©ffl^$nyc^?L«*-^>/i (r& to %®mm) & 

fl6tlS. «Bt«£ Ori*. BUfB(l).©^©^(cfc 

-So 4#tcBUrr*fe©T«&l>#i, #3BB©*R*4*?fefll 
«Stt. BufB(i) .(D^mcj: vy Bl%2 *ifc»«KtaJ##- 

[0 0 3 6 ] C©«5*4W6fflSt^teW3£?L»#~# 

i*-C*. *f*l<[il0-2 0jimT*5. S/c. i 50 
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mt4^?LM^i*©^$(i. Wi«5-5 0 jurni-r* 
C £**-£>*. «F*b< «1 0~3 5 Mm-C*5. 
T. ^?LH#-jtf>»^©M8i©|HMStt. C©^?LM 
*-#>»©^®a (HeLMfc^tf) $>tcK>. WAtf 
0. 0 1 ~2mq/cm J £-r3C£/55T£&. 
[0 0 3 7 ] #36BJi©BS4aNt!sffl«6tt, tfiRtf, JEffi 
4s<t C/M£ C n6«ffi©[BItCt%S ft/cWKKi 
S«fiJE©«5*4Sife (15#M : fti^Uillf^JI?®®: 

— *©*ffi2 0 £0T#*U<flH>6ftS. ■€■©!«. & 
*4«*feffl«ffi©^L«*-sK>»2 2flB#s«IBSt2 5ffl!l 

£ & a «t 5 tciiafc'fewas-r -s. 

[0 0 3 8 ] #$6BJ©ftSf4«ifttt. 0 5 tCflSWW^5r<r 

mmm^commcy-a h >&m±* y v-«a^nfc 

flfi§©1ifS?StB (HSfl«jKBH 6 5 TTjrT «fc ^ 

HMftrovr : «r . r mmmummmm j £ i > 

(jEffi*j«fcUf^ffi©^>&< £*>— ^) ©Mtc^sn 
fc*<S©HWK»^a!«»4«?lfe-c*5. ccr r^p h 

->e«tt^-v-^— j-£ I/Tit-. -^^SEHK-e—s-o, 

HS^) =&WTS*^^-©#ttM^#*A:B^S-& 
#pJffi«cffe©*^^-£©^fi^f*ISF©, »<2r^©M 

*4«:fflt»sc£*sr**. -f*>Sdft**wr**^v 

y ^ 'J^^^^>g§^ h 'J ■i'A, b)l*>x>l*> 
r^TLffiftitMittj ©»* u*i i-ca, is y 

[0 0 3 9 ] 7"D b 

tt#y (Mft&tt) icj;-,r3t}^s 

hti»SC£*»e>iBlfttttc:ttns. LtcifiiX. C©J; 

c £ j&Jt?* . c ntc cfc o sfl&£is©3»is#sm 

£«c»)»S. c©J:^ttftl«BI*rtM?HJB©5^. 7u 

h>&m&#v v-3fe«fis-rss^»©-gp 

M) #£?L14&«Kt*©3iffi («Bfl^iH*$tf) £^fc^ 

WKiB^snr^afcott. ^{cii^i4©isiiS)gWH 

£^c^5^#-S©-CSfSbl < ^ */c. 

«tt ; &<ix.&c £*>&y *-/-;u»«lS6±ttfi6«cffih 
L/c^oTy^y-^%^f4£-T€>@tt«^fM^ 

t*»4s«fci^«5*4«?6ffl«ffi{3:, C©i: *>t£* *;-)\,m. 



mm*. mm&&nm3£m#<Dmmtefmmimf££ n 

Kt«6Sft*. tcr. £?L14*ft«fi*t©Hti. 09*. tf 
J£TF© «fc 5 cc L, TUfife £ ft i> - y;i^£ct J: 9 ff^-T 

-T&fr^ H*©:£JI (7JU3-=->? 

[004 1 ] **51tt^?Lft«iMoail(C 

]&©*: y -? - ^$m?LF*9 rfi-£ $ # Z>tt£bW tOlK ffl 

MBStt*Siiti3-a--CSf&M^ i &£fefiS3-«*&. c©K 

?Ltt;tefg3**©gl® (iffl?L3tM£^tf) Ct^7 7 h£ft 

KlSH»fc£©£ltS L T t > 4 «t^?L1±*tf£S#£ »«T 
4 C t Cc «fc -p r . St&PHMtc ^v-fcgatcJSttS 

2 5 iSS2 0 (iEffiSfcWr&ffi) ©JM12 2*Jcfcc>' 

fts. * 
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X [0 042] 

[ftj&OT] jut. w^fcBar-si^oj&soitttw* 
i^Bj-r z, ifi , *^bj^ sufliflRjtc^-r 4> ©cc ksje-t 

[0 04 3] <IMil> 

( i ) mn&&im3Lm{$<Ditm 

£D^V*-d<'>7^i'nb'--X. ffi^TMCMB3 
Gj . W&M5fzm) £M&3iU Cft£^f£0T 

(ppm) ^Sfflb/c 8 ) ccj;ft«. c©# 

-*>£?L{*©W*ffl?L&EJ0. 7 9/im. S**BI?L& 
tel . 1 am. SWU£tt3 5%T4^fc. 
[0 044] ( 2 ) *-^>^*3«fc^JJI^tf^tt 



^1 fc^#fiteUfc#or MSHffltil 
IS. #f*ffl*J«fc!y t **ig£-fSC«!:icJ:g s H^no. l 
20 ~9 0*^7y-*S9fiu/c. ftte, ®^«. Cft6 
©$*$f £ * 3 mm©T;W 3 ^SEES 30s£<ikCC250 

mi *■ u r i 8 B$mRB£-r 5 c t cc <t o rtf fc 0 

^7-^, Sirseast S J , — -XTO&a6 0 

MCMB : ^RS^^3*;H*^ttM©ga^£f4^ 

30 MB 3 G J , ¥W5 ^ 
[fltMftttWJIg] 

mm (7k^t&?g) . iSgrpR5078 u. 

f»tS3SU] 

>AB0 J . 
[0 04 5 ] 
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[0 04 6] ( 3 ) mWmffil(Dim*i «fc <*©>tffi*-#fflS-r C i CC J: *3 
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^4ri?*-^KS^i»-c«£fiELfc. -Tfcfo*,. *f 10 

o -c * x-mmm . i °c/&<Dmwjmg.~c 9 5o*c$t# 

i&U CCSI (9 5 0°C) =£2B#Pa^L/c„ cncc 
*i/c«ffi$m£f*fc. ft*s. TG-DTASI^©*Sm(C 

M<k&mcz£wmztiz>i&m.mi7 00-9 5 o-c-c 

■C. 700-950 °C©0aHrftlSMfimK£*I3Stf! 
[ 0 0 4 7 ] S/c. fctl&DfcS&tC. aHKffctefitti«:^*r 

■r * # * - ^>?i^ ^4 & usitittiiSft^OT© 
£5tcmmL-ct>-#>m*vmistt (ussno.i 0- 
12). ctihtoffitmjitmt* mm&^mx 

mmno. 1 0 : i^-;MStJli©7tafifl-»iB[ (£££■< -f 

hf*s;^tt*{. isw rpR5 0 7 8 1 j > 

>*tcT8 O'C-C 2 4B#^|£^$ti-fc^ fiyKilStti©* 
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HHNo. 1 1 : * -f 5 h'#JJJI© n - jt ?JUb'P K> 
i&« (if B#«fbt*a:£stt». lirsN-20j)^ 

*t«) **p»«^h3'tt. c©wM»*iruia±ig«©&# 
[0048] (4) mm 

.0 fS6*ifc-&3t7-#>»tcoS. *©¥*D*W?L&*JJ:t«ii 

«iJj£g-t?*s?S8i r;^A*-ny-?j (PPM) 

[004 9] 
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[ 0 0 5 0 ] m 2 & ?>mz> «t *> cc . r^¥i$re&#HRw 

um-C^>5*-^>&T (*-^7^) lOgK 
#LTH/-Jl4lttS3~l Og^Wnx^'J-A^ 
f#6nfc*-d<>Jl (H»No.l~6) t£> 0. 1 amity 
»(0. 0 8-0. 1 1 um) ©W«B7LS*WLTl» 
fc. C©J:^«rTO«H?LS*Wrs*-#>IB». ■€■© 
±K l/JU - y J; rj ^?L3t*l$ISf*fr 6 & £ « ( t 

tc*t iTi/ */— jwnib 3 ~ 5 g- £##-r 4x5>;-*6 

»6nfc*-**>i (HRNo.l-4) mM#3 
M) KiJ:S«BSlS*«:j:ntf. H«No. l 0» 

it. &tt, ppM<om?mmcj:tui> ctiznmm 
m^TfrizB&tertxmMmzmu-c^ft. mmm.4 
tc j: f) tm 2tott9mm<Dms<m<D s e m^se*b 



uc^-r„ mi (a) ic^-rM^XA^*ij?>cfc^ic. 

T^fcm^.-5*-^>^?Lt*: (®1I14^?LJOmte) © 
Affile 1 0 Mn^©JP3©#-#>J!7&3Jfr&£*VC<,> 
-5„ B! 1 (a) *J c fcO , -e©«ITO*-C&<£>g| 1 (b) 
6*IS«fc5K. C©*-^>S©^iffl?LSli*^^> 

tc/hs«r». ^eur. si(b) a>6«s<i:5{t. ^-^ 

[ 0 0 5 1 ] W©fl^5 jimi;fc*(,»*-iK> 

<e'S«9S1«fe*-"Jif>ta^; MCMB) ^fflC^Tff 

3Mmiy±T*ig, y^-y;u^tcj:s^?L«Mll© 

» (sem) itx&wmtfe^ (ia^-a-r) tcjmtf. c 

©^»No.9KJ:»j7lgfiS3n3t*-d<>JB©JSWttl 0 

0 </m^^T'*fD. HilNo.l~8tCj;b-<-r*-^>S© 
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tfi& C~C is *) , — BPW * - #>£?lffrfr 6 m LtU 

fc. 02{c^-rsEM^X(i. Jt««ior, mi 

HffcteSiJ!i©E£fi% I2gi 

ippu «rfp»t u fcm»m©StMtt34£^T cd r 

m^ZftZ>£*><<c. (R) ©MttfS 

fiJEbtr»6nfc*-jK>JB (HKno.I 0-12) 

I. »T ft 4> ¥ jjjffltfLS © /Jn 5 C > fc «fc * ft tt §wL$© (S io 

CO 0 5 2 3 <SU6W2>H»no.1. 3, 5fcJ:i>'6 
©X^D- 0 etc*t-rs«BWE^«3 

~i og) zm^-c. p-#>m(D¥-mmmteJ:vm. 
Rm±z<DMi&^t(Dmmt^it&M*'i : T-ofc. 

tifctj-tf^mic-ozmamii tmwucLx^-mmim 20 
te«fctK«?L*'feiW3eofc. ■€-©*s*>&&3 * 

[0 05 3 ] 
[f?3] 





** 








IS 


No. 


<*> 


(Urn) 


<«> 


700t 


1 


3 


0.O98 


43.2 




3 


5 


0.108 


33.3 




6 


7 


0093 


11.0 




6 


10 


0.092 


5.7 


eoot 




3 


0.105 


42.8 




3 




0.113 


38.7 




6 


7 


0.107 


29.8 






IO 


0.103 


15.9 


950*C 


1 


3 


0.084 


42.8 




3 


5 


0.111 


32.9 




5 


7 


0.081 


5.9 




6 


IO 


0.091 


3 



30 



[0 0 5 4] ^3*JcfcO'H3^6*'J-5J:^CC, C©SSB 

©ffifij9Bj:om^sas-c«i>-rntTO$i?Lso. u- 

riem©#~*>Jf#7T^3ftTI,>fc. ^3feJ; 
0*H4a>6W5<fc5ic, f#6ftfc#-#>Jf©5WLm 40 
t*. fiWcSS8 0 0*C©£#te«fci«<&S4l,»9*S* 

#fs&*ifc. cti», ^?ag*37 0 o°cr*« (^b$ 
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ffflJW 2 B^RH©^) ftUiOKf t«l $ /c+^-iC jt'fT Itfc 

fc-r. «ifiJE«aa*«9 5 o-crtt^-ijoaj&sjRtf L-cffi 

fiSSgi Ltii7 5 0-8 5 0 ^©»ffl#$fSfiT?*-5. 

[0055] fcLt. *»w©^(*W j &fiMfflccg}iWL/t. 
cn.&ttw^tc-rafr. ! 8fi : s»3R©«i8*RB£-r6 

&©T'tt&t,>. 1#SFfB*©«SHtcg2jBt©gta5tctt. feU: 
&©"C& 0 . miRH$ffrjlcHf2tK©ffl^fo-e 

0. *©5%©— o©am*jtjffir*ci@#-ci»fiw 

[HS©®Wj:^] 

in m&No. 4 j; 0 ftst s nfc«ffitm©^a 

Wjfi*wtSEM?S-C*^T. (a) «Kffi©W> 
(b) W3tffl©:?JtT?*S. 

[02] tHWWc J: 9 f»| 3 fi /cSS**f4©SlMfljfi 

(b) tta®©wc'a*. 

[03] jmmmt^mnmtvMmzTK-rqmm 

[04] «6iRSaiSl7L^i©R|»%^r«ttia-C* 

■5. 

[05] ~f&wmmmm<Dmmm*^?m3m-c 

[0 6] ^TLS^(*©affitcMSSJl©^3 tifcM 

1 0 m&mm 
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1 3 mmm 

1 4 jEm (^ssffi) 

2 0 s@ 

2 1 £?L©3lJ#<* (3»*tt^?LSre8H*) 

22 nmm <&n9i#-#>m) 

2 3 £?U±Stt (^AttlKM. MStt) 

2 4 h>{£^t±# 'J7- 

2 5 USSKP <@f*W#^IJ)?R]R. *»1§l*1*lIB?Sf 
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